Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.101; data-to-parameter ratio = 10.5.
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Non-linear optical phenomena (NLO) form the basis for a wide range of devices including frequency doublers, electrooptic modulators, optical limiters, high speed optical gates and parametric amplifiers. Organic molecules containing π electron systems asymetrized by donor and acceptor groups are highly polarizable entities which may give rise to organic polar crystals for NLO applications. The properties of individual molecules and their organization in the bulk crystalline structure are the key factors that determine the properties of the resulting molecular materials. An essential condition to obtain even-order NLO processes in materials is a noncentrosymmetric crystal structure. However, optimal molecular orientations are required if appreciable effects are to be achieved in molecular materials (Chemla & Zyss, 1987; Zyss & Ledoux, 1994; Zyss & Nicoud, 1996) . In this context the crystal structure of the title compound resulting from cocrystallization of a chiral molecule, L-tryptophan, and p-nitrophenol, which has a high ground state dipole moment is reported. No other crystal structures with three neutral independent p-nitrophenol molecules were found in a search to the CSD database, version 1.13 (Allen, 2002) .
D-HÁ
The aminoacid is a zwitterion with overall neutral charge, which means that no Brønsted-Lowry acid-base reaction has occurred between L-tryptophan and p-nitrophenol molecules; this is further confirmed by inspection and comparison of all three C-O distances of the p-nitrophenol molecules which range from 1.341 (3) Å to 1.351 (3) Å.
The L-tryptophan has a conformation similar to the one found in the L-form of DL-formate (Bye et al., 1973) , with the amine group in a syn (-sc) arrangement relative to the indole and, as in most cases (Bakke & Mostad, 1980) , with C1 trans to C4. The zwitterion can be divided in two planar groups forming an angle of 39.47 (9)°. The first group consists of the indole ring and C3; the second group includes the carboxyl group and the amine N atom. Root mean square deviations of the atoms in these latter planes are 0.0084 and 0.0038 Å, respectively.
Hydrogen bonded two-dimensional networks, parallel to the (001) planes, involving all four independent molecules, can be found in the crystal structure of the title compound. Figure 2 shows such a two-dimensional network of H-bonded, nitro-π and π-π stacked molecules. In the latter networks, chains formed by the aminoacid and one p-nitrophenol (X41-X46, where X stands for C, N or O) running along the a axis can be found. These chains are linked through two H-bonds:
N1-H1A···O41
i or N1-H1A···O42 i and O43-H43A···O2 Optical second harmonic generation (SHG) was measured on polycrystalline samples using the standard Kurtz and Perry technique (Kurtz and Perry, 1968 ). The material was particle sized using a set of standard microsieves (Retsch) having mesh width between 50 µm and 160µm. The sample cell consisted of a microscope slide with a depression of 3 mm diameter and 0.5 mm thickness covered with a flat microscope slide. The generated second harmonic signal was compared with that generated by polycrystalline urea with the same grain size and similar sample preparation. The Ltryptophan tris(4-nitrophenol) SHG response was twice that of urea.
Experimental
Single crystals were produced by dissolving 5.0 mmol of L-tryptophan and 10 mmol of p-nitrophenol in 30 ml of hot methanol. Yellow needles were formed by slow cooling at room temperature.
Refinement
The structure was solved by direct methods using SHELXS97 (Sheldrick, 2008) . All H(C/N) atoms were placed at The refined model structure is non-centrosymmetric with only atoms which are poor anomalous scatterers for the wavelength used, therefore Friedel pairs were merged before the final refinement. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Computing details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
